Abstract. Dynamic shear modulus and damping ratio are two main parameters for describing the dynamic performance of aeolian soils. This paper presents the influence of the confining pressure, the consolidation ratio and the vibration frequency on the dynamic shear modulus and the damping ratio of aeolian soils with a series of dynamic triaxial tests. Experimental results show that the dynamic shear modulus of aeolian soils increases with the confining pressure and the consolidation ratio, while the damping ratio decreasing with them; both of the dynamic shear modulus and the consolidation ratio increases with the vibration frequency, but the influence is less than that of the confining pressure and the consolidation ratio.
Introduction
Aeolian soils, deriving from the desert, are carried by the wind, while the wind weakening or encountering obstacles, they will be deposited. Aeolian soils are mainly distributed in the northeast and northwest of China. Many researchers [1~3] have revealed that aeolian soils possess weak dynamic performance, and foundation at aeolian soils probably will encounter the earthquake-induced liquefaction. But at present, studies on the dynamic characteristic of aeolian soils are scanty. Dynamic analysis for aeolian soils may not be carrying out without its dynamic constitutive model, of which the dynamic shear modulus and the damping ratio is the most important parameters. In addition, the dynamic shear modulus and the damping ratio are the necessary parameters for seismic response analysis, and also they are essential content for the seismic safety evaluation [4] . In order to obtain the dynamic shear modulus and the damping ratio of soils, from 1960s, many researchers have researched the two parameters. Hardin et al.
[5~8] studied influence factors of soils dynamic characteristic based on numbers of experiment datum with improved dynamic triaxial apparatus, and they presented the formula of the dynamic shear modulus and the damping ratio of soils. Zhai [9] proposed a function relationship between the dynamic shear modulus and the depth, and evaluated the dynamic shear modulus using the fuzzy probability. Liang et al. [10] studied the effect of the mixing ratio and the confining pressure on the dynamic shear modulus and the damping ratio.
Analysis of the dynamic shear modulus and the damping ratio is very important, but because of soils diversity and test apparatus restriction, this problem is very complex. There are numerous influence factors of the dynamic shear modulus and the damping ratio, of which the confining pressure, the consolidation ratio and the vibration frequency are the main factors [11] . In this paper, the influence of the confining pressure, the consolidation ratio and the vibration frequency on dynamic shear modulus and damping ratio of aeolian soils was analyzed by a series of dynamic triaxial tests, and the mechanism was also discussed.
Experiment Summary
Soil specimens. Soil specimens were taken from Fuxin City, Liaoning Province in China, 2 meters below ground. Physical and mechanical properties of the soil specimens are shown in Tab. 1.
From Tab.1, soil grain size less than 0.05mm makes up 88.8% of the total mass, and the plasticity index is 11.9, so the soil specimens can be identified as silty clay which is representative aeolian soils. Experiment scheme. In order to research the influence of the confining pressure, the consolidation ratio and the vibration frequency on the dynamic shear modulus and the damping ratio of aeolian soils, different confining pressure, consolidation ratio and vibration frequency were conducted in the dynamic triaxial test, including confining pressureσ 3c =100kPa, 150kPa, 200kPa, consolidation ratio k c =1, 1.5, vibration frequency f=1Hz, 5Hz. According to the above experiment scheme, we have made 12 soil specimens, which the diameter is 3.91cm, and the height is 8cm. Particularly, for maintaining soils initial conditions, it is unable to disturb soil specimens. The dynamic triaxial apparatus in this paper is DDS-70 vibration triaxial apparatus (Fig.1) . 
Experiment Results and Analysis
Experiment results. In the experiment process, the tension sensor and the displacement sensor of DDS-70 respectively monitor dynamic stress E d and dynamic strain ε d , and it will acquire and draw the relation curve of dd ln E   . We can use the following formula to convert
and then draw the relation curve of dd ln G   , shown in Fig.2 . The conversion formula can be written as:
Where  is poisson ratio, for saturated soil, 
Where A 0 and A respectively are the hysteresis loop area of E d~εd and the triangle area below the line from the original point to the large amplitude point shown. As shown in Fig.3 , the damping ratio d
 decreases with the confining pressure when other factors are constant. The reason is that in soil dynamics, energy loss is expressed by the damping ratio, and when the confining pressure increases, contacts among aeolian soils particles are more closer so that wave travel path increases, then energy loss in wave travel path will augment, so obviously the damping ratio increases. Decreasing amplitude of the damping ratio is also related to the dynamic strain, and it decreases with the dynamic strain increasing.
Influence of the consolidation ratio. As shown in Fig.2 , the dynamic shear modulus is increasing with the consolidation ratio when other factors are constant. The reason is that aeolian soils are kind of loose sity clay with few clay particles [12] . In larger initial shear stress, aeolian soils particles easily slip toward more stable condition. In constant confining pressure, when the consolidation ratio is increasing, that is the mean stress )
accordingly the dynamic shear modulus will be increasing. In addition, Fig.3 shows that the damping ratio d
 will decrease with the consolidation ratio increasing c k , and decreasing amplitude of the damping ratio is increasing rapidly with the dynamic strain.
Influence of the vibration frequency. As shown in Fig.2 , the higher the vibration frequency is, the larger the dynamic shear modulus is. The reason is that in constant vibrating load d  , the higher the vibration frequency is, the easier the tangential deformation expands, so the smaller the dynamic shear modulus will be. But, increasing amplitude of the dynamic shear modulus is not much when the vibration frequency increasing and the influence of the vibration frequency on the dynamic shear modulus is inferior to the confining pressure and the consolidation ratio. Fig.3 shows that the higher the vibration frequency is, the larger the damping ration in the same dynamic shear strain is, and the damping ratio is increasing with the dynamic shear strain.
Conclusions
The dynamic shear modulus and the damping ration of aeolian soils in different confining pressure, consolidation ration and vibration frequency show the following characteristics: the dynamic shear modulus increases with the confining pressure increasing, but the damping ratio decreases with the confining pressure increasing; the dynamic shear modulus increases with the consolidation ratio increasing, while the damping decreasing; both of the dynamic shear modulus and the damping ratio increase with the vibration frequency increasing, but the influence of the vibration frequency is much smaller than other two factors.
Meanwhile, this paper exists some shortage: the dynamic shear modulus obtaining by the dynamic triaxial test in this paper was converted under hypothesis that the poisson ratio of aeolian soils is constant, so that is more or less not conformed with the real case, but under condition of small strain, changing amplitude of the poisson ratio is small, so this hypothesis is reliable.
